The chelating tendencies of the alpha amino acids with platinum group metal ions are well known; with the dibasic acids, complexes have been reported involving palladium(II) and platinum (II) with both aspartic and glutamic acids. There is no mention of the successful synthesis of complexes between these acids and rhodium (III), however. This communication reports a method of preparation for these two complexes as well as an alternative method for the synthesis of the palladium (II) complex with aspartic acid. It is shown that the mole ratio of rhodium (III) to aspartate or glutamate is one to three, that the ligands act as bidentates, and that the aspartic acid complex. Infrared and elemental analytical data are given.
Experimental
Reagents: All reagents used in this research were the best grade obtainable. Rhodium trichloride tetrahydrate was used as the source of rhodium (III) because the anhydrous salt, although readily obtainable, is highly insoluble in water. The various solvents used, including water, were carefully redistilled before use. The amino acids were not recrystallized.
Trisglutamatorhodium(llI):
Five millimoles of rhodium trichloride tetrahydrate and twenty millimoles of reagent grade glutamic acid were dissolved in 250 ml of distilled water and the solution was refluxed for forty hours. After twelve hours, the deep reddish brown solution turned pale yellow slowly. After the reaction mixture had cooled to room temperature, a very small amount of a gray residue, presumably RhO or Rh203 was noted. The filtered solution was evaporated on a water bath, and a brown glassy resin-like material remained. This material was recrystallized by dissolving it in hot n-butanol and slowly adding diethyl ether. Pale yellow platy crystals were obtained that were very unstable in air, and the recrystallization and subsequent operations had to be carried out in an inert atmosphere of nitrogen or helium. The yield was about twenty per cent of the theoretical; no melting point was obtained because the product decomposed in air at room temperature. Infrared spectra and elemental analyses were obtained only with considerable difficulty, and it is surprising that the data are so good.
Trisaspartalorhodium(III):
The procedure using aspartic acid was the same as that with glutamic acid axcept that no gray residue was formed. The aspartic acid complex was much more stable in air than the glutamic acid analog, but it nevertheless decomposed slowly and had to be preserved under an inert atmosphere. The resin-like brown material from the aspartic acid reaction was nearly insoluble in n-butanol, and ethanol had to be used as the solvent with reprecipitation effected with diethyl ether. The crystals from this reaction were also yellow and were dried under a reduced pressure of nitrogen in a vacuum desiccator for several hours before infrared and elemental analyses were performed. The yield was about twenty-five per cent of theoretical, and again melting point data were inconclusive and not reproducible.
Elemental Analyses: Results of carbon and hydrogen analyses for the two complexes are given in Table I . The theoretical data are based on the proposed stoichiometry H3[Rh(HGlu)3]'2 H20 and a corresponding formula for the aspartic acid compound. Infrared Spectra: Infrared spectra were prepared using potassium bromide tablets pressed under a reduced nitrogen atmosphere. An identical technique was used to prepare potassium bromide tablets from the pure acids for comparison of spectra. Characteristic frequencies were selected for each of the ligands and these were compared with the absorbance of the rhodium complexes in the same regions. Table II Ultraviolet Spectra: Attempts were made to obtain meaningful ultraviolet data using potassium bromide tablets prepared for infrared spectrophotometry. These spectra, although not good, indicated change from the ligand to the complex. Unfortunately, no structural data could be derived from these spectra.
Molecular Weight Determination: All attempts to obtain molecular weight data for the rhodium complexes failed because of the instability of the comcounds.
Aspartic and Glutamic Acid Complexes of Palladium(II) and Platinum(II):
Preparatory to the work reported above, the aspartic and glutamic acid complexes of palladium(II) and platinum(II) were prepared. Bisglutamatopalladium(II) was prepared according to the method outlined by SPACU and SCHERZER and an analogous method was employed to synthesize bisaspartatopalladinum(II). The platinum (II) complexes were prepared according to the instructions of GRINBERG and KATS 2 . For all the above complexes, analytical data and melting points checked very closely with those reported. In the course of the investigation of the palladium (II) complexes, an alternative method of synthesis was devised. This method consisted of initial preparation of sodium aspartate and subsequent reaction of this salt with palladium(II) chloride in aqueous solution. The pn dependence of this method of preparation is very critical, and best results are obtained when the reaction mixture is adjusted to PH = 4.0 with aqueous hydrochloric acid. Form purposes of comparison, carbon-hydrogen data for the complex prepared by the original method (method 1) and by the alternate sodium aspartate method (method 2) are included as Table III Attempts to prepare bisglutamatopalladium(II) and either of the platinum (II) complexes using the method were not successful.
Conclusions
Both infrared and elemental analytical data indicate a structure for the rhodium (III) complexes in which the ratio of ligand to metal cation is three to one; infrared data also show that only one carboxyl group of the dibasic acid ligand is involved in chelation, and thus the ligand must act as a bidentate. These data are in agreement with the known hexacovalence of rhodium (III). A number of isomers are possible for each compound; no attempt was made to separate these although this might be done using a method similar to that proposed by VOLSHTEIN and ANOKHOVA 3 . We propose the following structures for the complexes (n= 1 or 2) : 
h2n-c-(ch2)-cooh
The names should then be Trihydrogen (trisaspartato) rhodate(III) dihydrate and Trihydrogen (trisglutamato)rhodate(III) dihydrate.
